Table of Contents
for the conductivity of graphene which is mainly determined by Drude response for the intraband transition in mid-infrared regime, where e is the elementary charge of an electron, ℏ is the reduced Planck constant, and EF is the Fermi energy 5 . We finally derived the expression
for the inductance as a function of crumple wavelength (λc). Next, we derived the expression for the capacitance per unit length in one period of the crumpled graphene structure by modeling the apex or valley regions as a non-parallel conducting plate capacitor (Fig. S9b) . The non-parallel plate capacitor has an angle between plates, α = π -2tan -1 (2h/λc) which defines the curvature of the crumpled structure (Fig. S9b) . Using , we derived the expression 
The characteristic impedance of crumpled graphene structure is expressed in 1/Ztot = 1/(iLeff) + iCeff. Based on the fact that the resonance occurs when the characteristic impedance goes to infinity, we derived the resonance wavelength expressed as λres = 2πc(Leff Ceff) 1/2 , where c is the speed of light in vacuum.
